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Introduction: Oxidative stress and inflammation are key factors contributing to 
atherogenesis and plaque instability. Mediterranean diets, of which olive oil is an 
important component, are associated with low prevalence of cardiovascular diseases. 
Polyphenols from olives and extra-virgin olive oil are bioactive compounds contributing to 
the Mediterranean diet cardio-protection. Polyphenols including hydroxytyrosol (HT) 
partially end up in the olive mill waste waters according to their partition coefficients. Aim 
of this study was to examine the anti-oxidant and anti-inflammatory effects of HT-enriched 
polyphenolic extracts from olive mill waste waters in human vascular cells, such as 
endothelial and monocytoid cells. 
Methods: Polyphenols including hydroxytyrosol (HT) used were extracted utilizing a 
patented method by Lachifarma pharmaceutical company (Pat.No.EP1623960A1). The 
extraction of biophenols is a sustainable process with low environmental impact, 
practically zero emissions and zero waste. Indeed, it allows an effective treatment of olive 
mill waste waters to supply bioactive substances and waters for civil use and irrigation. The 
antioxidant activity by HT-enriched polyphenolic extracts was confirmed by Trolox-
Equivalent Antioxidant Capacity (TEAC) method. Human microvascular endothelial cells 
(HMEC) and monocytoid U937 cells were pre-treated with HT-enriched polyphenolic 
extracts (0,1-100 micromol/L) for 60 min before stimulation with 20 nmol/L phorbol myristate 
acetate (PMA) or 10 ng/mL tumor necrosis factor(TNF)-alpha; for 24 h. U937 supernatants 
were then tested for the release of matrix metalloproteinases (MMP)-9 by gelatine 
zymography. Vascular Cell Adhesion Molecule(VCAM)-1 expression was evaluated in 
HMEC by enzyme immunoassay (EIA).  
Results: HT-enriched polyphenolic extracts (0,1-100 micromol/L) exhibited a potent 
antioxidant capacity even more than that of commercial HT. MMP-9 activity in U937 cells 
increased by about 50 fold after stimulation with PMA. HT-enriched polyphenolic extracts 
(1-100 micromol/L) reduced PMA-induced MMP-9 activity, at zymography analysis, in a 
concentration dependent manner with inhibitory concentration producing 50% of the 
effect (IC50) at 10 micromol/L (p<0.01). In addition, HT-enriched polyphenolic extracts 
significantly reduced TNF-alpha-stimulated VCAM-1 expression in endothelial cells, without 
affecting the constitutive expression of E1/1 antigen. These effects by HT-enriched 
polyphenolic extracts were not associated with any reduction of cell viability, as 
demonstrated by MTT assay.  
Conclusions: Polyphenolic compounds extracted from olive mill waste waters by patented 
method (Pat.No.EP1623960A1) possess important anti-inflammatory properties, being able 
of inhibiting monocyte-derived extracellular matrix proteases and endothelial expression 
of adhesion molecules. Our data encourage the recovery and employment of olive mill 
waste waters as a significant source of biologically active compounds. 
